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= (54) Title: IMMERSION LIQUID FOR IMMERSION EXPOSURE PROCESS AND RESIST PATTERN FORMING METHOD 
= USING SUCH IMMERSION LIQUID 
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S (57) Abstract: An immersion liquid for immersion exposure process wherein a resist film is exposed through a liquid is disclosed. 
0O The immersion liquid is composed of a fluorine-containing liquid that is transparent to the exposure light used for the exposure 
^\ process and has a boiling point of 70-270°C. A resist pattern forming method which comprises a step wherein such an immersion 

liquid is directly placed on a resist film or a protective film is also disclosed. The immersion liquid prevents changes of properties in 
^ both of the resist film and the liquid during the immersion exposure process, thereby enabling to form a high-resolution resist pattern 

through immersion exposure. 
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(DT^^mtLX, \f-y?V [2. 2. 1] ^^K, ^/V^;VK, 
y^jvm, 7^7^P C4. 4. 0. I 2 - 6 . I 1 "] KrV/vS, hP^n 
[5. 2. 1. O 2 - 6 ] r^H^fOi^ltI#W«^**S«rtt5T 

io ^wataft^sri^t, r^y/v^^y^y;^ fesw^ 

ffifBMfifefc (a 8-2) (DffimK&^Xte, a- (t Kn^^T/V^/V) T 
>>? ij /v^J;tj? a- (t; Kn^T/v^v) y yv^T/v^r/V^T 1 ^©* 

?r t(Dm-&fc. ^JV&kz 0 : 8 0fcl>L9 5 : 5 ©ISIS, ^5 
0 : 5 0*V»U9 0 : 1 0©««£LV\ MW^f^-tialSia^&ti,^ 

20 tL5o 

lulBMI^ (a 9) tt, TIB-^ (3 3) Sfcfc (3 4) 
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HO 




(33) (34) 

*uw.^v* vm&mn, mvm#ft<s 7^v^y^77^«^w^ 

;c;*7Vi^e/-7— ©S-^flc^fctt^fiig^c (a 9-1) , #£.Tfi?$/l' 
5^4< i t mo^y^fc©*!^ (a 9-2) fc£jWff*L<#tf&*L 

So 
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±&m&&&&xm^xt>&\ tLitmm&ftom&smfrF'&ti 000-5 

OOOO, »*U<f42 0 0 0~3 0 0 0 

tm5o ttt, (a 10) (i) 7 ^*JS-7-*/S:W:7 y ^127^^**5 i 

( a i o - 1 ) «r£A/c.ft^ r> r/v# y njmasgfci-s 

io M-a^ (a io) tei&ttS rgfc©f^fflR:J; 5 y !T8ttJ&s3Efls1-5] fcBu 

*m^i-zmmm&&*^&T;vjj y nr«tt©;»/s w ( a i o - i > tit, 
tma) t (iD *• 1 t> lt*3 9 , 

MWlitt, ^n^*V\ ^n^f-y, IfV^iaTAtfy, 
20 h y n 7/V# fP7^P 7/v# V ft if <D2&£&1t\i3&m&M fl£*c*a» 
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/v^/i^W fen 5 0 
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ffir^3-^^*t7/i/*n7/vW*V3li: LTtt, (HO) C 
(CF 3 ) 2 CH 2 0-S (2 -If* (^f-7^n^^) -2-thW- 
rn^/l/***/*, (HO) C (CF 3 ) 2 CH 2 CH,0-S 
AoTpp^/V) - 3 - 1 Ko ^v-^n tWt^f^^if f>*U T/V=i-,V 
feXtStf r/^/vt^^T/v^^Si tt ft, (HO) C (CF 

3 ) 2 CH 2 0-CH r S, (HO) C (CF 3 ) 2 CH 2 CH 2 0-CH-^« 
hfl, T/l'3-/H4*Sfl6^r7A'*UT/P"^KiU-Cri, (HO) C (CF 
3 ) 2 CH r l (2 -If* W7/Vto^f^)' ~2-t Kn^-s^ 
(HO) C (CF 3 ) 2 CH 2 CH 2 -1 (3-tf* (^f-7/V^^^V) -3 

fctt, (a i o - l) «W^TA=^teK^S^*7/v^nr;vdr/^^ 

ym<D2m&&m®vxBj$.isfrzTm-'M*, (35) a 
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34 




(35) 



(a;*, m&m*. x^t^-w^k (-o (ch 2 ) 

-5. ... %^X, ■€:©£. 5 (a 10-1) ^tU^t>^XM^hMM^mL 
10 £©£5 (a 1) iLTtt, t e r t~Zf^ U fi) T?VU- 

■tut, fi<g-# (a io) ft, Sfefc*^©arattfcfoJiS**:7y*fcT 
(a 10-2) Sr^T?*5, fife©f^ffiK:J:5T^*ysr»tt 
15 ^it^-fSM^ (all) T?fcotUV\ £©J:5ft«fiWfc (a 1 0- 
2) Sr^tr^KiJ:^ »Mtt#*6»*!:rtl±t-5. «*#¥4fc (a 10-2) t 
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ur^ m&fc (a i o) tm&fc (a 1 1) zm-r-m^ (3 e) (3 d 




(CH 2 ) rf 



C m 'F2mVT 



C= O 

I 

O 
3 18 



(36) 



C m 'F2m'+1 



OH 



. (gfctk Z, n', m' tttfflE-tfE* (3 5) <D## t IH 9 , Rtt**JIt=P 
5 R 19 ttMttMUStfe5, ) 




H 2 I F 2 F 2 

C=0 + 

I 

o 



(CH 2 ) rf 



C m 'F 2m '+t 



.19 



Cm'Fam'+l 



(37) 



OH 



0£*> Z, n', m', R*3j;T^R l9 «mIia-» (3 6) ©#a-fcP)fCifc> 

5o ) 
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itnaufcs^flc (a i o) bn&w (aii) ktmftz, motmm 

(a 10-1) *r£A/T?&5> *©^fci!}T^*lJ'^nWt«fl5t*5 
■fifcfc^ (a 10-1) fc*5^T, (i)7y*Iftfctt7s'*fli 

£5^#£««r#^LTV^t>©r&3„ . . 

fcfcOjWWffcftS. Sfc, <ii)r^3-*4fcic**£tt* mitt Kp^V/vS 

io £©±5 4TOtt51^ft (a 1 2) yJc^ir^^^ig-^^-rs^ 

K9 a y T-V^tefcfcftS 5 6 Sl^tt^l^lrWl^i/^ 
?i?x^L<, ££>f£fi> 1, 1, 2, 3, 3 — '^97)V*xi-4-y 
V yjv^-n * J-;V- 4 - 1 Kn 1 ,. 6 (C F 2 = C F C F 2 

15 C (CF,) (OH) CH 2 CH=CH 2 ) ©SMbS-g-fclJ: 9 ^SftSS-frteflSX 

#s^©tt©flM3 tc j; 9 t/v# y 'TOtt^ii^-r . ( a 1 a ) t \,xm 

fcflfcMMS: (a l 0-3) Sr^-c^sm-a^s^bv^ *©lMffitettft*|] 
20 »i LtB, #^£fcfi»lfc©$*» 1~15 <DTsl>*c/V*3c*/* * 

MStt^®;fcMt£lc*|- tx % l o ~ 4 o %, 0* b < f± l 5 ~ 3 o % ©ffiffl-e 

25 mrfc, (a 1 3) jr* (3 8) &^-r 0 
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/ F H \ / F H \ 

4-c— c— c— c-4- + -f-c— c— c— c-4- 

FiC^ ^CH 2 F 2 C^ ^CH 2 

c 

cf, /N <*» cf 3 /X or- m 

R 20 ^^^ ^7t«C 1 ~C 1 5 (DT/Wf/V^^ ^VSt'fe <9 , 
x, yfi-^tl-etbl 0~5 0^/V%-Cfe5o ) 
iftib^S-aSfc (a 1 0) , (all), (a 1 2) (a 1 3) fit, <&*P 

5 0, ##fF;£iSfc-e£>5, S. Kodama et aL, "Synthesis of Novel 

Fluoropolymer for 157 nm Photoresists by Cyclo-polymerization" 
Proceedings of SPIE, Vol. 4690, (2002) p P 76 -83^#fMt Mx.it. 9B$ 
^MSIWO 0 0/6 7 0 7 2t^7I/y k 0 2/6 5 2 1 

2 02/64648 -§^y7 W y h fcfaSfe® 

10 ^fei^oT, 

*fc N R(al0) , (all), (a 1 2) W (a 1 3) ^®I|OG 

000~8000 0, £ t> fc£p£ L < ft 8 0 0 0~5 0 00 0i £ft5 0 

sfc, a-a* (a 1 0) i»*fctt2«a±©#iij6»6#riw*s^fc35S"c 

15 09*.f** J=3£® (a 1 0) , (all), (a 1 2) (a 1 3) fr&S 

±|5«©tT% T^y/HMit ( (a 1) ~ (a 4) ) £ffiVNfc*°i^ Vv 5 
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$fc, *S/l<±X***i->%ffim ( (a 6) ft XV (a 7) ) *R^itwm 
5 (a 8) *5jC0/1=7tte (a 9) *]|V^MV^ 

■C*5. M^^T^ 5?57*^ 
^\5^i^J;.9ft«iar^oaWSr«rlB'&bU??)5.. 

25 K tf^ (p-tert-7f/V7i=/V) g-Fs!>AhP7 



WO 2004/079800 



PCT/JP2004/002747 



39 

K (p-tert ^s^;!'*^^ 
V*;V*M^— K t** (p-tert-^;V7i=/V) 3— K^^^/^-^V 

^ppt^V^/V^— k (4- hV -7/^X3 i?7 ^=-)V7.)V 
Tb~t?J±J J !r7)V3ru-f?l/*;Vi!rs*>- k h y (p - t e r t -7*f^7x = 

10 ^tL5o 

-£4f3\ ^^J^-^H-icM U &IL<a50~lOO ^r/V% J: <9 0* t < 
te7 0~1 0 0^>v% >: t<big^l.< 141 0 Q*.>V%bt5Ztmi& U\ 
15 £7ts fy7x^7;v*-7Aio5^ TI2-» (3 9) T*«' 
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R23 

(39) 

5 5 ; p fit 1 ~ 1 2, l/< ttl ~ 8 > i <9 U< tt 1 ~ 4 ©83r?&5 0 ) 

tfft©ttJfijfc&i 0 owiguwu 0. 5n&> »*t<w: 

1-10 MB i $ 0 . 5 MflBfeW - ^fifctf-HNcfr fcftft 
15 ^fe^©to&l®*fc^4 2aw±3iJa»RU-cfllv^s^:i:^s-et5. 
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* fettle ;7x=;vx-f^ £©«T/v^~/M!I& Ji^oWW^ 
^f-v<D J; 5 ft&^-x/Hffi-^ ll^/K M^/K sm^^VK flflfe 

10 VMM ^/K ^ h^r^n f^y^^A-fr ir©:**7VH8Sft £fc*»f * r. b ft 

i5 w^y&tKii f2i»<s«i»5y^3iKWi)l^7r/^ 

20 tvvr^y, hV^^TS.y, -yx^y-;v7^y^ m;^/— /ur?v 
v\ 

r*ub©T$vtt, IWB»J»^^#ur, 3B#0. 0 1-2. 0Sffi%©fS 

25 ffl-cjBv^ji/So 

Wia^BH^^v^t LTfi> 00*. tf* !)y=l, =^ 
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tfna«^i4> i o o 5o. oi~5. o K«B©*fra»-?;g 

10 v\ 

is *jRjp^rs*'sifc^-e#*. 

sfetcw:, *mi*imi'i?x hm^m^^xn. vvo*s***#*rfiU: 

20 ^Xfe%£flX^54&<Dm%ft\<0*frb> ^©fcOfcjMMJRl/TJl^Sr 
i ^©^^©^JfcL-m, 2, 3-S>fc KP^-S-fc Kn*V 

3tK/V^y> S^n^lfi'i?**/ — /V, 3, 4, 8 (£fcf*9) - hV t Kp 

25 V- 2 , 3 ;V> 1 , 3 , 5-MJtKo 'fri'S'* P^M^fc if© t K 

p * V/vSSfcH: t K p ^ V7;^/vl*) 5 IM*^©M#£^5 JtJifr^ft^ 
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-fb&tt, A#*Ji:^^ft^ h 75V> b *W fvk^^ 

10 ov>r, fftSH-fs. 

*»Sl!ifii5ll©^ bstf-y&fi&J&ti* WBmitefn-tx&M^tt 
^l^^^lttWUtlPI^, 7 0~27 aW>)S7y**« 
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Utfla©v^ hia^^^^fc o ^-^if-e^bfc#, ^v^-^ (pabm 

ioS»^©^©v^hJK»ur,.Ma©^^^>-«^-^Sr^uTa 

..... - .hm\mm-tz>zh\ctez> 0 •.. . . 

is z<Dt%s u^xhWk&mmmzumktix^ziK mmmz, *&*£©.£ 5 £ 

20 ©JB$r4^ 

KrFx^W if-, F 2 V— EUV OHNttfttt) ^ VUV (Xffl 

m*\-m) > *m x^| s |icx»«:^©lifeWj»«rffiVNTfT5ii^t«. 

25 *>Hu m©#ttfcJ:oT*3fe*ix5. 

ltfl3S«^^VN«?tMT?©^X@/i^ T ufc^, SfcSrgm 
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5 5 y t°p tr^r * p ;vr 5 h\ n - p< * y ;vr § h% s?T-fe b 

^ y ;VT 5 h\ N, N-v^ f-A^T^/^^ 99 V V— K N, .N-v'x.f- 
y n^/Hr/V* y >\ T9 VA^&**fcb1rZ>T9y/l<W&m&fc ; # 

t ^ y /v$^fi-a#4# y ^/vt » y k s 0 - *i k7j«£« 

...... ;K m-^i/;/-/K *$"W^K .hV'f&MZjK/rrA&Z)., t.^TZVf*—. 
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= !7 ^ h V VJVJrn * # V*;Vfr*~ K (p-tert --ff-fry at =■ 

5 h^^tn^^y^M^-h, (4-^ y^ri/y ^=-)V) *?yx.~;v7.;vfc 
^^Al^^/^p^y^/v^-f, (4-*^jvy^— ;v) *j>y^—;\<7. 

h}) y/u^-u^^zy^/v^^.— K (4-^f/V7x=;v) i^7x = 
;V^;V7}N^t7A/-7-^/V^-P7 ? ^>'^/V*;^-- K (p-tert -Zf^jVy x. 
i?y3L^jvxfrTk~yJ*Yyy/\/^nt#i/?>;vi$s%.~-y^ i?7x^s 

10 — Y~7J*J-)-y}Vjruzf$l/*;Vfc*— K If* (p-tert-7^7s 

a— Y—y&J-ry^vy^^yT.jv-fc^— k h y ^-/wwv*;—? 

x— /wwvtf;— <7A b y yju^-ti^^-y^ju^—h, (4-YV y/vj-v^f- 
)vy^—)V) *Jyzc.~)V*)Vifr~?7J*s^y)Virvy*$y?.)Vib%---\-^ hV 
15 (p-tert -y*<f-;vy ? a h y ^/v^-n 7« y^.^^— 

20 M^MTfflv^feJ;v\ 
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*^/V) (GFjSOj) 3 CH, tf* (MI7/Vtn> T 

*V (CF 3 S0 2 ) 2 NH N If* (^^/l^P^/l^/i^^/V) T ^ >" (C 
2 F s S0 2 ) 2 NH^JfWif&»tL5o 

. m&m\^Rxx/xnm%£M<D^M;\$,. i . . o~ 1 5 . . q 
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(H« 1 ) 

flMft&a-i Ltlls TCfl^S* (4 0 a), (4 0 b), (4 0 c) |C*Lfc 

p = 5 0 ^°/cu q = .3 0 r = 2 0 *A>% h Lfc 0 flttft Lfc#ffl|$#<2 

fiWfiftio o o o-e&ofco 
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5 7- hi HMx-f/MDlB&tm 1 9 0 0 MB fc © JB^flSSW (Md* 6 : 4 ) £J1 
io ^©^^frofc. 

£1*> #»£MK«#fi$fe TAR- 1 9J (i&q n n£, Shipleylt 
®D &*tf7— &JSV>T^y ay^i/^iUlitU F7°w-Mt2 1 

15 t°^-^V>T»U *s> h?V~ 1 5°C, 9 O^ffl/^-^ LT, 

UT, 1 0 2°Cf*b&'*-7A'*n h9 1 Ka 

777) &JgV\ fc&SEteSilifcl/C^ r^o/^-V^Sr7 D yXA^j;5T 

20 *»3teScJ ^^$^5^^±==>7»i©^»S^^«J Srfflv>r, ft* 
19 3 nm©@« (A r F^v^V-tM tWBW?* bRfc^L 

- yjvir p ( 2 - 7* ^At 1 h 7 1 K n 7 7 Sr^JcBfe* Ufc, 
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* <3-)VT y^r~ KB^ H^a&ft&ffl V >7t„ .... 

iOi 5 fcLtftfc 6 5 nm©?^f K^^-^iS 1 : 1 kftZ^S?* h 

5 '<?->%%&mm : ?mmm (sem) ku: DmsLfctr*, ^<d^->^ 

tT-ASEM (FE I*fc»Al t u r a 8 3 5) {CT»f®7W*«*IUfci 
10 (HttM2) 

• . .■ &i m&\sitmjm£Qk*iWQtt*it % o p. o gt^ofe, ...... 

15 




I 

0 



(41) 



i 
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h 3 . 5 MMU t, ( 4 - * *5-}V7 ^~/V;W3j>~ # A h !) 

5 h £ M^!^©*l-8i« 1 9 0 0 KM £ («& 6:4) SrJB V ^ 

fee 

£33, JWfcLfc W?* Wit 14 0 nmT~& 5 , V*J* h/^-VIS 9 0 
10 WfenfcV^b^^VSr^M-^WW* (SEM) iCfcUftftUti^ 
it) 

15 m&ffim2t±< mmomm^x 9 0 nm©7^ ^t^k*-*-*** 1 = 

»fll$& £ LT ft, TfBft^ (42) fc^ Lfc 2 b ft 5*lt 

m= 8 4*/V% n = 1 6*/V%i Lfc. H9iU^»JH^©«*¥^^JIH 
20 8 7 0 0"T?fco7t 0 
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CH2CH3 



8 . 1 scs;% t #£>twt vmmu 2 2 0 n m 

xhotc 

h^^-^Srj^ESHt^RISWjl (SEM) mJ:!j«jfcUL££ 

ft) m^^<^$^^ofco 
(Jt««ID 

(mm 2) 

Sltt LT, 2 0 0°C}C*3tt^#^E^ lO-'torr 1-fcfc> 
Xm^^iM. : DEMNUM S - 2 0 Sr^Tti t EAfttt, ftlfEll 
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10 7t c 

£<Dt^*f/^-y£;£SM««m$i (sem) fcJ:*>»*Ufc£:£5, 

omm 4) 

15 «©#JK"T? 9 0 nmy-f VT^ K*^~*39* i : 1 1 'ft 3 US?* h/«*-V«rfc 
^©W^f^-^fcjfea^tfiHW^ (SEM) KJ:!?**Ut:££2>, 
(H2feM4) 

20 iffi^at, TfEft^ (43) r^$ti5#«9MLW^i-s^w 
^©f»i:ttt, l o f f %©f f 7 ^ h f Mb^ y ^ 

17 y JVfr £> t£%Wfc% t % 1 . 5 h y 7 x-;V7/l/*r:7^^-7;l't 

25 @»M£7. oMm%t Ltz^mwy^ b*mMLtc 0 
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(5£tK 1 : m : n = 20:40:40 T?&5 0 ) 

W±«WR»rt TAR - 1 9 J (m&&. Shipleylt 

2 15°C, 6 O^M^J&LTi&^^S^fc^J: 1 !), JBW 8 2 nm©#»*Klt 
|^Jh)K^«Ufc 0 ^©K»|»ih|jtbKi, lif1B^«v^^> xtTW— 

jgvvcjfc&u 14 o°c(cx6 o#F^^v<-^i-"t«^*s-t^> fc ^> *r 
x^ylttii'Sa i^- h Lfc-**^***^* flfc*#*fc==« y|fc«© 
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ItflEH^CD^ 1 3 0°C{C-C6 OP^frtPEBfflU £feKl2 3 0 C}i: 
T7;^y»ff6 0#M^Lfc o 7M!)|«t LT«2. 3 8 w t % 

?-y&7£gmnfFm$m (sem) tti^Lfcic^, ;o/^-yo7 , n 

^fc, (LER) £|1»:SE 

10 MfclTilltUc<tr5> 2. 9nmT'fcofc„ 

JhfE»$l4 i:£< mmomm^X 6 5 nm©7^ ^TV b**^-*® 1 : 1 
ift 5 h/^ -y^Mlf « (SEM) fcXm^LtctZZ^ £ 

15 fe^-efeofc 

(H«J6) 

TIE<7D-« (4 4) ^$tT,5®iTO^Sl 0 0 0 0«Jli^l 0 0 

20 *-m. omAnfabM&zthzwizimu bv^/-^r^yo. 3M 

^Jl 9 0 0M$S (K*J:b6 : 4) ^b&S^vM U'v'* b£fSHb?t 0 
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(5£tf\ j :k:l=50:30:20 TrfcSo ) 

-ftfc^ mm±\i$ffl&%Ei&V5lt®l TAR - 1 9J (ffiA«* Shlpleytt 

5. . JRX.fc*. ^K.^r-*Mv_^T.^y. =^.^?r^Jt^|^.U *.? r >/ l/ r>- J:t L 

2 1 5°C, 6 O^MjWUX««|**SCifcJ:D % J8IJ¥8 2 nmO|TO» 
KJhK^fifebfc. rcKWWJtJSLhU:, m^^M^^b^ 

ftHfcjft* 1 9 3 nm©A r Fx^ WtP—fcJfiWC ftdraft&fro 
fee ffiv^fc^*©7'];XATffi^-7^P I (2-^f;vfK7.tKP 
15 77V) fc^LTW?* hHi^feLTWCo 

UifiaRftt^ i l 5 °CKX 9 o U>Hlo^-e PEBMU &bfc2 3°CK 

X T/Vt> y m«T- 6 0 g>IW9MfcLfco T/V# y l« itttt2. 3 8 w t % 
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s<#*--y*%gmn*mw& (sem) fcxmgufci^5> c©/^-y©y 

^£12 5°C{ZX 9 Ofpm<D0kftk L-7i£Wte£< TOO^HIiCT, 4 5 nm© 

mm^-mmm (sem) ^rtiisiLfctc:^ rtD^^-y©^ayr-r/H^ 
io (mmrns) 

H#te:^Mm«« (SEM) {nr 

($mm 9:77 ** o y -r-ffi v^c \ vrnmm. 1 ) 

20 Jl Wc^jft&W&m, n ©ttf2 N m= 5 0 ^r/V% n = 5 0 ^% t Lfc D M 
Ufc«f||^©KiTO^ft{i 1 0 0 0 0 -Cfc o fc D 
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(4 5) &£Tf (4 6) RWV CH 2 OCH 3 , hZWi, HX*h% 0 " 
T— b (PGMEA) SrfflV^o 
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CF 3 



CF 3 



H 3 CO-C-0" 




O 



-0-C-OCH 3 
H 2 



CF 3 



CF 3 



(47) 



5 Shiple ytfciSD fc°>"?— &^Ti/y a ^J7*^±fcfcfrU *yf 
1 5°C, 6 0»BJjto*U-Ciaift**5ii:K:J:!>, Kff8 2nm 

* hiB^ftF l ftl^TWfl, J*?V- Kh-e9 0°c, 9 o 
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